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[Title of the Invention] LEAD FRAME, METHOD OF MOLDING 
SEMICONDUCTOR CHIP USING THE SAME, AND MOLD 
[Abstract ] (including correction) 

[Object] To make uniform the flow of a molding resin in a resin 
molded type semiconductor device 

[Constitution] When an IC chip 8 is sealed with resin by forming 
a dummy lead 6 between the inner leads 5 of a conventional lead 
frame, bending the dummy leads 6 upward or downward or bending 
alternately upward and downward, and injecting a molding resin 
18 using a mold 17, resistance is provided to the molding resin 
18 flowing in the inner lead 5 portions by rhe dummy leads so 
that the speed of the molding resin 18 is almost equal to that 
of the molding resin 18 flowing over the IC chip 8 and under 
the die pad 3. 

[Effect] It is possible to prevent the occurrence of voids 
caused by the circling of the molding resin flowing in the inner 
leads . 
[Claims ] 

[claim 1] A lead frame in which a peripheral portion of a die 
pad for mounting a semiconductor chip is surrounded by a 
plurality of leads having their tip end portions arranged at 
a predetermined space width along the peripheral portion and 
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being supported by a tie bar, wherein dummy leads, each of which 
has its tip end portion present between the tip end portions 
of the leads and has the other end held by the tie bar, are 
arranged, and a groove is formed in each of the dummy leads, 
[claim 2 ] A method of molding a semiconductor chip, comprising, 
in fixing a semiconductor chip on the die pad of the lead frame 
of claim 1 and molding the semiconductor chip and the like using 
a mold comprising upper and lower molds, sandwiching the lead 
frame in the upper and lower molds, bending each of the dummy 
leads at a portion where the groove is formed, and injecting 
resin, with a resin flow path having resistance, so as to perform 
transfer molding of the semiconductor chip and the like, 
[claim 3] A mold for transfer molding comprising upper and 
lower molds in each of which a cavity is formed, wherein minute 
projections are formed at a predetermined space width in the 
vicinity of a molding line of a press cutting face of the upper 
or lower mold . 

[Detailed Description of the Invention] 
[0001] 

[Industrial Field of Utilization] The present invention 
relates to, in performing the resin molding of a semiconductor 
chip, a lead frame that allows a sealing resin to flow in a mold 
in a preferred state, a method of molding a semiconductor chip 
using the same, and the mold . 
[0002] 
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[Prior Art] 

[Problems That the Invention is to Solve] Referring to Figs. 
9 to 11, a lead frame of prior art and a method of molding a 
semiconductor chip using the same are described. Fig. 9 is a 
plan view showing a lead frame of prior art; Fig. 10 is a 
cross-sectional side view of a resin molded type semiconductor 
device of prior art; and Figs. 11 are plan views each showing 
a state in which a semiconductor chip is transfer molded with 
resin using the lead frame shown in Fig. 9. 

[0003] A lead frame Ld of prior art shown in Fig. 9 comprises 
two frames 29, which extend in parallel at a distance, a die 
pad 31, which is connected to both frames 29 by suspension leads 
30, a plurality of inner leads 33, which have their tip end 
portions in the proximity of the peripheral portion of the die 
pad 31, which are provided to surround the die pad 31 at a 
predetermined space width, and which are supported by a tie bar 
32, and the like. Fig. 9 shows only one unit of the lead frame. 
The portion denoted by reference numeral 30a is a portion bent 
downward, and therefore, the die pad 31 is depressed. 
[0004] The lead frame Ld having such a structure is made by 
punching or etching a metal plate, for example, a metal band 
plate of 42% Ni-Fe alloy having a thickness of 0.1 to 0.3 mm. 
[0005] A resin molded type semiconductor device Sb shown in 
Fig. 10 is obtained by die bonding a semiconductor chip 34 onto 
the die pad 31 of the lead frame Ld, connecting the bonding pads 
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on a surface of the semiconductor chip 34 (not shown) to the 
tip end portions of the inner leads 33 with wires 35, and sealing 
such semiconductor chip 34, wires 35, tip end portions of the 
inner leads 33, and the like with a resin 36 by a transfer molding 
method . 

[0006] In order to make the flew of the molding resin uniform 
during this resin molding, a resin thickness 37 over the 
semiconductor chip 34 and a resin thickness 38 under the die 
pad 31 are often designed to be equal. 
[0007] 

[Problems That the Invention is to Solve] However, in the 
structure of such lead frame Ld of prior art and semiconductor 
device using the same, as shown in Fig. 9, resin thicknesses 
39 and 40 over and under the inner leads 33 are thicker than 
the resin thickness 37 over the semiconductor chip 34 and the 
resin thickness 38 under the die pad 31, and therefore, when 
the molding resin 36 is injected from the direction of arrow 
Y, as shown in Fig. 11A, the flow of the molding resin flowing 
in the inner lead 33 portions which have a less flow resistance 
precedes, so that a void (bubble) 41 remains over the 
semiconductor chip 34 and under the die pad 31, causing what 
is called void defects. It is an obj ect of the present invention 
to provide a lead frame having a structure of preventing the 
resin flow that facilitates the occurrence of such voids 41, 
a method of molding a semiconductor chip, and the like. 
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[0008] 

[Means of Solving the Problems] Accordingly, the present 
invention provides a lead frame in which a peripheral portion 
of a die pad for mounting a semiconductor chip is surrounded 
by a plurality of leads having their tip end portions arranged 
at a predetermined space width along the peripheral portion and 
being supported by a tie bar, wherein dummy leads, each of which 
has its tip end portion present between the tip end portions 
of the leads and has the other end held by the tie bar, are 
arranged, and a groove is formed in each of the dummy leads, 
so that these dummy leads are sandwiched in a mold and bent at 
the groove portions and a molding resin is injected. 

[0009] 

[Operation] Accordingly, the dummy leads are present in resin 
flow paths over and under the inner leads, so that flow 
resistance is formed in the portions. When a molding resin is 
injected, the resin receives flow resistance in the portions, 
so that the speed of the resin flow is restrained, and it is 
possible to make the speed of this resin flow substantially the 
same as the speed of the resin over the semiconductor chip and 
under the die pad which originally flows slowly. 
[0010] 

[Embodiments] Embodiments of the present invention are 
described below with reference to drawings. Referring Figs. 
1 to 8, lead frames of the present invention, methods of molding 
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a semiconductor chip using the same, and molds are described. 
Figs. 1 show a first embodiment of the lead frame of the present 
invention, Fig. 1A is a plan view of the first embodiment, Fig. 
IB is a cross-sectional view of a dummy lead on line A-A of Fig. 
1A, and Fig. 1C is a cross-sectional view of a dummy lead on 
line B-Bof Fig. 1A; Fig. 2 is a cross-sectional side view showing 
a state in which a semiconductor chip is fixed in the lead frame 
of Fig. 1 and the lead frame is attached in a mold for resin 
molding; Figs. 3 show states in which a molding resin is injected 
in the state of Fig. 2, Fig. 3A is a plan view showing a state 
during molding, and Fig. 3B is a plan view showing a state in 
which molding is completed; Figs. 4 show a second embodiment 
of the lead frame of the present: invention, Fig. 4A is a plan 
view of the first embodiment, and Fig. 4B is a cross-sectional 
view of a dummy lead on line A-A of Fig. 4A; Fig. 5 is a 
cross-sectional side view showing a state in which a 
semiconductor chip is fixed in the lead frame of Fig. 4 and the 
lead f r ame is a ttached in a mold for resin molding; Figs. 6 show 
a third embodiment of the lead frame of the present invention, 
Fig. 6A is a plan view of the first embodiment, and Fig. 6B is 
a cross-sectional view of a dummy lead on line A-A of Fig. 6A; 
Fig. 7 is a cross-sectional side view showing a state in which 
a semiconductor chip is fixed in the lead frame of Fig. 6 and 
the lead frame is attached in a mold for resin molding; and Fig. 
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8 is a fragmentary sectional view of a mold, which is one of 
the present invention. 

[0011] A Lead frame La shown in Figs. 1 is used for an SOP type 
semiconductor device and, as shown in Fig. 1A, comprises two 
frames 1, which extend in parallel at a distance, a die pad 3, 
which is connected to both frames 1 by suspension leads 2, a 
plurality of inner leads 5, which have their tip end portions 
in the proximity of the peripheral portion of the die pad 3, 
which are provided to surround the die pad 3 at a predetermined 
space width, and which are supported by a tie bar 4, and the 
like. Figs. 1 show only one unit of the lead frame. The portion 
denoted by reference numeral 2a is a portion bent downward, and 
therefore, the die pad 3 is depressed. 

[0012] In the present invention, dummy leads 6A and 6B, each 
of which has its tip end portion present between the tip end 
portions of the inner leads 5 and has the other end held by the 
tie bar 4, are arranged alternately. As shown in Fig. IB, a 
concave groove 7 (hereinafter simply referred to as "groove 7") 
is formed in a surface of the dummy lead 6A, and the groove 7 
is formed in the back surface of the dummy lead 6B. The lead 
frame La having such a structure is made by punching a 42% Ni-Fe 
alloy having a thickness of 0.125 mm. 

[0013] An IC chip 8 is mounted on the die pad 3 of such lead 
frame La, and a plurality of terminal pads formed on a surface 
of the IC chip 8 are connected to the tip end portions of the 
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inner leads 5 by wires (which are not shown for simplicity of 
the drawing) . As shown in Fig. 2, the lead frame La is located 
in a mold 17 comprising an upper mold 9 and a lower mold 13 in 
such a manner that the groove 7 of each of the dummy leads 6A 
is located at an edge 12 where the joining face 10 of the upper 
mold 9 and a cavity 11 meet and that the groove 7 of each of 
the dummy leads 6B is located at an edge 16 where the joining 
face 14 of the lower mold 13 and a cavity 15 meet, and the lead 
frame La is clamped. 

[0014] When the lead frame La is located in the mold 17 and 
clamped in this manner, the tip end portions of the dummy leads 
6A and 6B bend, with the grooves 7 being centered, due to the 
clamping force of the mold 17. That is, the tip end portion 
of the dummy lead 6A bends toward the upper mold 9, and the tip 
end portion of the dummy lead 6B bends toward the lower mold 
13, because, due to the clamping force of the upper and lower 
molds 9 and 13, a metal surface of the dummy lead, in which the 
groove 7 is not formed, elongates larger than a metal surface, 
in which the groove 7 is formed. 

[0015] When an 42% Ni-Fe alloy having the above thickness is 
used for clamping, the bending height H of the tip end portion 
the dummy lead is about 0.15 mm. In this case, the distance 
between the bottom faces of the cavities 11 and 15 of the mold 
17, that is, the total resin thickness T of the semiconductor 
device is 1 mm. 
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[0016] When a molding resin 18 is injected from the direction 
of arrow Y, as shown in Fig. 3A, with the lead frame La being 
clamped in the mold 17 in this manner, the molding resin 18 
flowing in the inner lead 5 portions on both sides receives 
resistance due to both bent dummy leads 6A and 6B, so that it 
has substantially the same speed as the flow of the molding resin 
18 over the IC chip 8 and under the die pad 3, which originally 
has a large resistance. Therefore, a resin molded type 
semiconductor device S with no remaining voids can be 
manufactured (Fig. 3B) . 

[0017] A second embodiment of the present invention is shown 
in Figs. 4, This lead frame Lb comprises only the dummy leads 
6A in which the groove 7 is formed in the upper face. When the 
lead frame Lb is mounted in a mold 17A as shown in Fig. 5 and 
clamped in this mold 17, the tip end portions of the dummy leads 
6A all bend upward. Other structure of the lead frame Lb is 
similar to that of the lead frame La. Such lead frame Lb is 
useful for use in manufacturing a resin molded type 
semiconductor device having a structure in which a resin 
thickness Ta over the inner leads 5 is larger than a resin 
thickness Tb under the inner leads 5. 

[0018] A third embodiment of the present invention is shown 
in Figs. 6. This lead frame Lc comprises only the dummy leads 
6B in which the groove 7 is formed in the lower face. When the 

iir ^ q shown in Fig. 7 and 



clamped in this mold 17B, the tip end portions of the dummy leads 
63 all bend downward. Other structure of the lead frame Lc is 
also similar to that of the lead frame La. Such lead frame Lc 
is useful for use in manufacturing a resin molded type 
semiconductor device having a structure in which the resin 
thickness Tb under the inner leads 5 is larger than the resin 
thickness Ta over the inner leads 5. 

[0019] In each of the above embodiments, a case where the dummy 
leads are bent by the clamping force of a mold is mentioned. 
However, when it is necessary to bend the tip end portions of 
the dummy leads larger, for example, when it is desired to bend 
them with a bending height H, in Fig. 2, of about 0.2 mm, it 
is difficult to bend them with the clamping force of a mold. 
When it is necessary to bend larger in this manner, in the case 
where the dummy lead 6A is bent upward as shown in Fig. S, minute 
projections 19, which correspond to the grooves 7 of the dummy 
leads 6A, are formed at the edge 16 of the joining face 14 of 
the lower mold 13, and the lead frame Lb is sandwiched in such 
mold 17A and clamped, so that all the dummy leads 6A can surely 
be bent upward relatively largely. 

[0020] When it is necessary to bend all the dummy leads 6B 
downward relatively largely, the minute projections 19 should 
be formed at the edge 16 of the joining face 10 of the upper 
mold 9 for bending. When it is necessary to bend the dummy leads 
6A and 6E alternately upward and downward relatively largely, 
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the minute projections 19, which correspond to the grooves 7 
of the dummy leads, should be formed at the edges of the joining 
faces of the upper and lower molds for bending. It is desirable 
that the height L of such minute projection 19 is about 0.01-0.05 
mm, and such a height is enough. 

[0021] Even if the dummy lead bending requires a relatively 
slight amount of bending as described in the first embodiment, 
when it is desired to bend positively and surely, bending should 
be performed using an upper mold and/or a lower mold in which 
the minute projections 19 as described above are provided. 

[0022] While in the above embodiments, the groove 7 is 
represented by the concave groove, this groove need not be the 
concave groove, and it may be a V-shaped groove. The concave 
groove can be formed by half etching, and the V-shaped groove 
can be formed by V-notching. Therefore, the lead frames of the 
present invention can be manufactured without changing 
conventional steps of manufacturing lead frames. 

[0023] In addition, since the dummy leads are in the same level 
as the inner leads before clamping with a mold, the die bonding 
step, the wire bonding step, and the transport step between 
these steps can be addressed with conventional techniques of 
handling lead frames. 

[0024] While in the above embodiments, lead frames for SOP type 
semiconductor devices are illustrated and described, it should 
be understood that the present invention is not limited to the 
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lead frames for SOP type semiconductor devices and can also be 
applied to lead frames for use in QFP type semiconductor 
devices . 
[00251 

[Effect of the Invention] As described above, according to the 
lead frames of the present invention and methods of 
manufacturing a semiconductor device using the same, the dummy 
leads are formed, and the tip end portions of these dummy leads 
are bent to provide resistance to the molding resin flowing in 
the inner lead portions, so that the speed of the molding resin 
flowing in the portions is almost equal to that of the molding 
resin flowing over the semiconductor chip and under the die pad. 
Therefore, the occurrence of voids (bubbles) can be prevented. 
In addition, the lead frames of the present invention can be 
manufactured without changing conventional steps of 
manufacturing lead frames. Further, since the dummy leads are 
in the same level as the inner leads before clamping with a mold, 
the die bonding step, the wire bonding step, the transport step 
between these steps, and the like can be addressed with 
conventional techniques of handling lead frames. 

[Brief Explanation of the Drawings] 

[Fig. 1] Figs. 1 show a first embodiment of the lead frame of 
the present invention, Fig. 1A is a plan view of the first 
embodiment, Fig. IB is a cross-sectional view of a dummy lead 
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cn line A-A of Fig. 1A, and Fig. 1C is a cross-sectional view 
of a dummy lead on line B-B of Fig. 1A. 

[Fig. 2] Fig. 2 is a cross-sectional side view showing a state 
in which a semiconductor chip is fixed in the lead frame of Fig. 
1 and the lead frame is attached in a mold for resin molding. 

[Fig. 3] Figs. 3 show states in which a molding resin is 
injected in the state of Fig. 2, Fig. 3A is a plan view showing 
a state during molding, and Fig. 3B is a plan view showing a 
state in which molding is completed. 

[Fig. 4] Figs. 4 show a second embodiment of the lead frame 
of the present invention, Fig. 4A is a plan view of the first 
embodiment, and Fig. 4B is a cross-sectional view of a dummy 
lead on line A-A cf Fig. 4A. 

[Fig. 5] Fig. 5 is a cross- sect iona 1 side view showing a state 
in which a semiconductor chip is fixed in the lead frame of Fig. 
4 and the lead frame is attached in a mold for resin molding. 
[Fig. 6] Figs. 6 show a third embodiment of the lead frame of 
the present invention, Fig. 6A is a plan view of the first 
embodiment, and Fig. 6B is a cross-sectional view of a dummy 
lead on line A-A of Fig. 6A. 

[Fig. 7] Fig. 7 is a cross-sectional side view showing a state 
in which a semiconductor chip is fixed in the lead frame of Fig. 
6 and the lead frame is attached in a mold for resin molding. 
[Fig. 8] Fig. 8 is a fragmentary sectional view of a mold, which 
is one of the present invention. 
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[Fig. 9] Fig. 9 is a plan view showing a lead frame of prior 
art . 

[Fig. 1C] Fig. 10 is a cress-sectional side view of a resin 
molded type semiconductor device of prior art. 
[Fig. 11] Figs. 11 are plan views each showing a state in which 
a semiconductor chip is transfer molded with resin using the 
lead frame shown in Fig. 9. 
[Explanation of References] 
La: lead frame 
Lb: lead frame 
Lc: lead frame 

S: resin molded type semiconductor device 
1: frame 

2: suspension lead 

3: die pad 

4 : tie bar 

5 : inner lead 

6: dummy lead 

6A: dummy lead 

6B: dummy lead 

7: groove 

8: IC chip 

9: upper mold 

10: joining face 

i 1 : cavity 
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12: edge 

13: lower mold 

13A: lower moid 

14 : j oining face 

15: cavity 

16: edge 

17: mold 

17A: mold 

18: molding resin 

19: minute projection 
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